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Assessment Framework

» What Assessments are required to answer the questions?
— How are they related?
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Benefits Concept perationa _
Assessment » Operational Benefits Baseline
Local, Regional Assessment NAS Performance
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Concept
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Assessment Performance Ly} HUMan-in-the-Loop} . operational
. Concept Operational Feasibility
Real-Time Feasibilit
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{ Assessment: Evaluation Methodologies

 What Evaluation Methodologies are available to answer the questions?

Assessments

Concepts

!

Scenarios —»

Evaluation

> Metrics
Methods

Real-Time Simulation

Fast-Time Simulation

Analysis

(e.g., NASA AOL Lab, CVSRF)

(e.g., ACES, FACET)

(e.g., Cognitive walk throughs, queuing theory)



,_J Scenarios: Terms of Reference

Evaluation
Scenarios

Common
Scenarios

Forecast System

Scope Environment Event

Sequence

Objectives

Demand

Methodologies Metrics

Concepts

e Common Scenarios:
— Concept-independent data to support all desired VAMS concept evaluations

« Evaluation Scenarios:
— All data needed to support a specific VAMS concept evaluation
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Common Scenarios

A Common Scenario Consists Of:

FORECAST DEMAND SCOPE SYSTEM ENVIRONMENT
time period pax O-D (apt-to- physical weather
apt, door-to- airspace
door)
demographics cargo O-D (apt- temporal system failures
to-apt, door-to- airports
door)
economic aircraft types operational flight security failures
forecast management
trip preferences schedules air traffic
management
government connections fleet
policy management

user-preferred
trajectories

communication

flight plans

navigation

traffic
surveillance

weather
surveillance
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Evaluation Scenarios

 An Evaluation Scenario Consists Of:

EVENT

OBJECTIVES CONCEPTS METHODOLOGIES SEQUENCE METRICS
: flight : . ) capacity/
questions management analysis pilot actions throughput
assumptions air traffic fast-time simulation ATC actions efficiency
management
fleet : : : :
real-time simulation TFM actions taskload
management
communication AOC actions safety
navigation disturbances environment
trafflt_: Qemand/capamty acceptability
surveillance Imbalances
weather
: cost
surveillance

— Along with Common Scenario Info




{ Common Scenario Set Details: Legend

SCENARIO PARAMETER CATEGORY:
SUBCATEGORY

Scenario Type

External

New Scenario Category/
Parameter Scenario

Parameter

Nowcast Datasource
Forecast Datasource

Relationship

7/24 Scenario
Parameter

Critical Parameter




wmmon Scenario Set Detalls: Simple Example

ENVIRONMENT: WEATHER

Ceiling Visibility
METAR,ITWS METAR,ASPM,ITWS
TAF,ITWS TAF, ITWS

IMC/VMC Levels
Over A Day At
Airports

Good/Bad

Weather

AIRMET
TAF
Airport
»  Throughput
Rate

AptCapBench,AC150/5060-5



Common Scenario Set Details: Weather

ENVIRONMENT: WEATHER

Wind Shear Turbulence

ITWS,TDWR,LLWAS PIREP,ITWS,WARP,TDWR
ITWS SIGMET

Precipitation

Microbursts Lightning
ITWS,TDWR ITWS,WARP
ITWS
]
- Convective
= Weather

NEXRAD,WSR-88D,WARP,TDWR,ASR-9

Radar Echo

Tops

NEXRAD

NEXRAD,ITWS,WARP
SIGMET,NCWF,CCFP,ITWS

Gust Fronts

ITWS
ITWS

Hazardous

NEXRAD,ITWS,WARP

Icing

Nowcast vs
Forecast

WARP
SIGMET

Weather

: Measurement or
Regions

Forecast Errors

Wind Forecast

Errors Jetstream

Govt Studies

Flight Plans/
User-Preferred
Trajectories

ili isibili Sl O Airport Wind 4D Wind & Tem ETMS
Ceiling Visibility Weather o ndition d
. erid
METAR,ITWS METAR,ASPM,ITWS METAR, ASPM,ITWS MDCRS,ITWS,WARP
TAF I'i'WS TA|': 'ITW’S TAF,ITWS RUC,FD,FA,ITWS ATC
Mcﬂ)\(/:elyrx%;f\ﬂs Good/Bad/Ugly TFM
Airports Weather
Mrar
Airport
$»  Throughput
Rate

AptCapBench



Common Scenario Set Details: Weather

Miles-In-Trail

TFM Logs

Re-Routing
(Playbook)

TFM Logs

ATCSCC Logs

SYSTEM: AIR TRAFFIC MANAGEMEN

Time-Based

TFM Logs

Ground Stop

TFM Logs
ATCSCC Logs

Ground Delay

TFM Logs
ATCSCC Logs

Sector
Capacities

Environment

Weather

Fix Acceptance
Rate Policy

Airspace
Acceptance
Rate Policy

TFM Strategies

Traffic Mgmt
Coordinator

Radar
Separation
Standards

Non-Radar
BEETEUN
Standards

7110.65 7110.65

Separation
Standards

7110.65

ATC Separation
Buffer size

SAR,CDR

Aircraft
Separation

Advisories and
Clearances

Air Traffic
Controller

Airspace I

Configuration

e

Airport
Configuration

Demand

Flight Plans 4

Airspace
Resectorization

Airport
Acceptance
Rate Policy

Airport Arrival
and Departure
Demand

Interfacility
Coordination

ATCSCC Logs

Routes and
Flight Plans

Sequence
Management

Situation
Monitoring

Sector
Management

Runway
Balancing

Fix Balancing

Speed Changes

Altitude
Changes

Heading
Changes

Holding

Demand

Flight

A
Displays

Fleet

= Management Surveillance

PS I
”  Management
Voice Comm

1

Communication
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_..J Common Scenario Set Detalls: Weather

YSTEM: AIR TRAFFIC CONTROL (AT

Task ATC Procedures - Cognitive
Weather Responsibility w/Separation AT SEETEE P Decision Making el Surveillance

Buffer size Human Action Human Action

Assignment Standards Human Action
‘ 7110.65 SAR,CDR ‘

v

System Static Systems CRETE
E a/i —— Statyus Systems (WX, Operating Procedures Traffic Display Traffic Direct Flight Data
quip SUA etc) Status Retention & Application Monitoring Viewing Monitoring

Operation Monitoring Monitoring S
, , Studies

Communication

Airspace and Traffic Flow ATC CD&R and Airport &

; e Clearances and Air-Ground - . 0
Airspace Staff e e Coordination Sequence SIS - Airspace Traffic Flight Plans
Management Management Demand
Airport
N p

Airspace
Routine Traffic
Structuring

4

TRACON  TRACON Arrival & Departure ATCT ATCT ATCT ATCT
Supervisors Sector Teams Supervisors Local Control Ground Control Flight Data
‘ | Clearance Delivery

]

Airspace CD&R Runway Traffic Ground Traffic Route Clearance
Application Management Management Issuance

ARTCC ARTCC
Supervisors Sector Control Teams

En Route ATC Terminal ATC Tower ATC

' ;
v v

Flight
Management Y
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_..J Common Scenario Set Detalls: Weather

SYSTEM: TRAFFIC FLOW MANAGEMENT (TFM)

Task TFM Procedures
Weather Responsibility w/Separation

Assignment

Standards
711r.65

Perceptual

Human Action

Cognitive
Decision Making
Human Action

Motor

Human Action

System
Equipment
Operation

Static Systems
Status
Monitoring

Fleet
Management

Airspace

Dynamic
Systems (WXx,

SUA etc) Status

Monitoring

Operating
Procedures
Retention &
Application

Traffic Display
Monitoring

Flight Data Communication

Monitoring

TFM Strategy
and Staff
Management

Traffic Flow
Coordination

ATCSCC Logs

| Demand |
Flight Plans
Airport &
Airspace Traffic
Demand Airport

NAS wide
Airport Planning

NAS-wide

Flight Plan

Reroute

Regional Flow
Planning (MIT,

Terminal Area
Flow Planning

Airport
Operating

(GDP/GSP) Planning APl TBM, Reroutes) (MIT, TBM) P'i’X‘F'{”g
TFM Logs TFM Logs TFM Logs TFM Logs TFM Logs
ATCSC‘C Logs
ATCSCC ATCSCC Traffic ARTCC ARTCC TRACON TRACON ATCT ATCT
Traffic Managers Coordinators Traffic Managers Traffic Coordinators Traffic Managers Traffic Coordinators  Traffic Managers  Traffic Coordinators

Terminal TFM

T

Tower TFM

ATC
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